Influence of group A streptococcal acid glycoprotein on expression of major virulence factors and internalization by epithelial cells.
A single transposon insertion upstream to the open-reading-frame identified as the streptococcal acid glycoprotein (sagp) gene rendered a Tn916 isolate of Streptococcus pyogenes with elevated susceptibility to internalization by the epithelial cells. The role of SAGP in S. pyogenes internalization was further studied using isogenic mutant containing an in-frame deletion within the sagp gene. The sagp mutant displayed slower growth-rate and showed 5-fold higher internalization efficiency than the parent strain. Transcription of sagp at the logarithmic phase, but not at the stationary phase of the growth was repressed by csrR, the global regulator gene. At the same time, mutation of the sagp gene partially decreased the transcription of hasA, a gene that is required for capsule synthesis. The mutation had no effect on transcription of the emm3 gene, encoding for the M protein. The most striking effect of the sagp mutation was a down-regulation of the streptococcal pyrogenic exotoxin B (SpeB) at both translational and transcriptional level. Treatment of the SAGP mutant cells with the exogenous mSpeB (mature protease) only partially reduced their susceptibility to internalization. The exogenous mSpeB was more effective in reducing the internalization efficiency of a speB mutant and brought it to the level observed for the parent strain. In overall, results show that CsrR, directly or indirectly, affects the expression of SAGP, and that the SAGP modulates expression of not only SpeB, but also other genes that facilitate S. pyogenes internalization.